
A rmed Services Technical information Agency
Because of our limited supply, you are requested to return this copy WHEN IT HAS SERVED
YOUR PURPOSE so that it may be made available to other requesters. Your cooperation
will be appreciated.

I"T
11

NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS
NO RESPONSIBI1TY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE
SAID DRAWINGS, SPECIFICATIONS, OR, OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTION THATMAY IN ANY WAY BE RELATED THERETO.

Reproduced by
DOCUMENT SERVICE CENTER

KNOTT BUILDING, DAYTON, 2, OHIO

~~A 7 _.rV



"'U.JCLASS1FIEL, j'k

wiLLIAMSPORT, PEENNA6.

DESTIGN CALCUTATION FOR INITIAL
REED VALVE OMMBSTIO CHAUBER

DUInNG NO. lQr)W
*ITEM III, CONTRACT KOa(s)-471 8

CNFIDENXW-

II

8%mb



PA09S. PAGF-

LYCOMIKS RIEPORT O 3
TEAVIATION CORPOR1 WQ

Pat* of .pIR*IE

Norulyr .19, -1945

'l1 E "110

UMMSQ OWMtiATXl 1rM IKflIAL*

DRAWND V0. 70727
z~i in.. cU, wflAcT we (s) -4718

4oeto y

A.T rg

0.H iiF 
Dstiuin

W.a- . iga
Mr .J a

Ar. TA oBT.rigg
Bu jt 0 gaer Egnzrg crd

T~~l fi svyNr.Dept. Bu~nofArouter0

Mulant Rpro.avatva r. H. A. Evera'tt



PAGES. PAGE

-'COMN .. REPORT NO. 936
.... IZoN-THE AVIATION CORPORAION

DESIN CALCULATION FOR INITIAL
RED VALVE COIUST1ON CHIAUBER

CoItlu~ .+. .. . . .**.......+..... 0...,.... . ..* .... 6-.*** 4,.. 1

Conclusion ,. .,,... ,,.+,...,•.,,.,..,-,0. 1

Description . .

Pressure Drop in alve 2..M... ...... , .e .. •. .•. ,• 2

j Sutural ftoquofiy of Read +...,.,.....,,...4........,...... 3

St im ftefed 3-4
- -

Referenoei 4

p ,Curve No. 6191 Report go. 928 • . .•.4.. ... •• •• •,e 5

Layout Drawing So, 70727 • 6
4K

+I



6 PAGws. PAGE 1 II
LYCOMING nrEPORT NO. 936

OIVISIQN.-THE AVIATION CORPORATION

I)SIGM CALCUlAtION FOR 1NITIAL
RD VALVE COMM~fON CHAMBER

1. The objeot of't lhs report i to e"amino the properties of the reed v%1ve

shown in the lUouotof a combustion obambor, Dwg. No. 70727.

2. The calculated presmre drop giru the v.41,os .37 p4.l,

3. The natural-froquooy of the valve rood Is 146 oao3o/eo.

4. The wxni, stress in the valve reeds dlue to banding t 43,300 pal.

5. the proportions of the valves shown on layout 70727 are rational and can

be reoomended for the initial tosting of an automatic valve combustion chamber.

6. Lycoming Divisiom the Aviation Corporation hBginoering Report No.854,

edtitled, Preliminary Desiln Caloulationjp for Inteumitteut Combustion Chambers#

gives the rough calculations for an inztlrittent combustion chamber with pa&tculur

reference to a mechanically operated rotary valve. uch a chamber Is currently

under oonstruction.

7. An alternative schem, using automatic vlves of the feather or reed dos..

oription it mentioned in paragraph 6 of the above report and has been incorporated

In a tentative design " shown by layout #70727p paMe 6 . Eighteen reed valves

disposed oylindloally about the combustion chamber is the principal feature of this

design.

8. A single r ad valve similar o those shown in the above layout has been

made and tested for airflow capacity as reported in Lycoming Engineering Report

No. 928.

9. The purpose of this xoport Is to eluaste the design of layout #70727 la

the light of reports No's 854 and 9,28.
5 . -i7 .  . . .. _ + s
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LYCOMING REPORT NO. 9 )
SDIVISON.THE AVIATION CORPORATION ,

10. from paragaph 28 of report No. 854 air Is to enter the valve at a

pressure of 73.5 psi and at the rate of 1.32 lb. per see. average and a specific

volume of' 4-5 _t, 3/lb. tho flow takes place during .54 of the cycle. the aeial

weight flow rate is therefore

1.32/.54 2.48 lb. per sec.

or 2,AS z 8.26 lb/wa/ree.

U. The valve deflection is probably nearly divrfUcY proportlonal to the

flow of air and, it Is apparent from curm. No. 6191 page 5 that 8.26 lb/min. 10

instffiolent to fully open the reed. At this point the pressure drop across theI
vlve Is sen. to be 4.8 in Hg at a disoharge pressure of 29.47 in Hg or an inlot

pressure of 16.8 psl at a tesperabitre of 80S°., resulting 1. a spe.ific volume for

this point of the flow tet of

at 53.35 x 540'
V = U ll.9 ft 3/lb

P 1 x 16.8<I

12. Ignoring ooipreosability eaeocts the pressure drops thru a single reed

valve at equal me ss flows should be approximately prc,.ortional to the specific

volume of the fluid. The pressure drop thru the multiple valve at design condition

should then be

P a 4.8 j., =1.8 in hg.
U.,9

or .37 psi

13. This very moderate pressure drop is principally the result of the very

large curtain area of the valves. The total area is 36 in. at full opgaing and

therefore the area at the design condition by reference to curve'Mo. 6191 and

assuring that the opening in proportional to mass flow -

A=36 § 2 21.5 inch 2

i], -+
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[LYCONJNG IREPORT NC. 936
DVISION--THE AVIATION CORPORATION

RATRAL7R~U~!OF Ia

.4. The natural frquency of the red in question Is readily oaloulated &s a

s51ply supported rectangular ben of UIfom aos ectio for whjob It a be

shown that in the first med

2 123

where f frequency - cycloe per seo.

h a t-hiokness of beem - iohe

1 length of bea - Inches

I Toung's modulus

g caoleration ofgravity Sn/se 2 ,

v density, lb/ln 3

lp 3o,. U)- 3,0
house f I

a 146 cycles per second

j jis natual froqumW of vibration In a am uro of the valr I ability to *ose

pronptly upon coesatic of flow. 2he closing period Is one quarter of the vibra-

tion period or .0017 eouds. tis is the time required by the valve

to move frm a stationay open position to a fully closed polsition. At an ex-

plosioB frequency of 25 cycles per msoond this closing requires .04 of the total

tse of tho cYale.

15. It can be shown that a simply supported uniforaly loaded rectangular

bea has a uawit apparent"stress of

1'

Whore

0 =llihxt stress, pfi-

Ia Youngks fodulus

h = thickaoseo inches
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F ....... LYCOMING R...... EPORT NO., 936
DIVISION-THE AVIATION CORPORATION

f = maximum deflootio., inches

1 a lengthv Inches

which to for the asembly3 dtorTibed In raport No. 928.

a 4. x30 x 06: .031 . 1 9  .43, 50 rI
..,42

a. Lycomftg Division, the Aviation Corporation Report loo 854P PrLii-

navy Desin Calculations for Intermittent Combiutian Chasalerp*

b., Lycoming Division -The Aviation Corp. Report Mo. 928, Ailr 11"

Investiption of Rood Valve.
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